Abstract-The hydraulic steel gate, due to its specific operating environment, the corrosion is a major factor that causes its degradation. In this paper, by the sem and Tensile testing machine, according to the experimental study on the material of existing hydraulic steel gate structure, its chemical composition and mechanical index can be tested, and the reasons of hydraulic steel gate components resistance degradation can also be obtained. The results show that: the chemical composition and mechanical index of the hydraulic steel gate do not change; the main reason of the structural resistance degradation is that the corrosion causes decrease of structural stress area, when the structural resistance is less than the load effect, the structure is in failed state, and structural reliability will be reduced.
I. INTRODUCTION
The hydraulic steel gate is the same as other steel structure; its resistance will decay with the extension of working hours. Due to the special operating environment, the corrosion is the main reason that causes the hydraulic steel gate resistance attenuation. The corrosion is not only limited to the decrease of the effective area, but also can produce partial rust pits, cause local stress concentration, reduce the bearing capacity of structure, impel structural brittle fracture, lead to unexpected engineering accident, Thereby, the reliability of the structure will decrease [1] [2] [3] [4] . At present, while the specific experimental studies are rare, in this paper, the reasons of hydraulic steel gate resistance degradation are further analyzed which is based on the materials experimental analysis of the specific steel gate project. 
II. EXPERIMENTAL MATERIALS AND METHODS
The object of this experiment is an actual engineering gate panel which was put into operation from 1980 to 2011. The surface corrosion of the steel gate panel is serious (Figure 1 ), through the sem observation on the surface of steel gate panel and the chemical analysis of the surface composition of the corrosion products; at the same time, according to GBT228-2002 "standard of tensile experiment," the panel is processed into standard tensile specimens ( Figure 2 ) the panel of the mechanics index are tested though mechanical testing machine.
The steel gate was built in the 1980s, at that time, the material of the steel gate is A3 steel which is an old standard steel grade, there is no such designation in the current specification. In the specification (GB221-79), the A3 steel is included in the Q235 that is equivalent of Q235A steel. Therefore, in this paper, the chemical composition and physical properties of the Q235A steel were analyzed with the experiment according to the specification (GB/T700-1988) of carbon structural steel; the results have certain credibility.
III. EXPERIMENT RESULTS AND ANALYSIS
In hostile environments, the hydraulic steel structures resistance is attenuated with the extension of working hours, the main reason is the corrosion. Ren Yushan think the corrosion of gate member lead to section size decreases, and stress increase, he put forward the concept of average corrosion loss, and uses the average corrosion quantity instead of the cross section thickness reduction, by this way, the residual life of gate components are analyzed [5] . Zhou Jianfang Li Dianqing and others analyze the time-dependent reliability of valve components and structure, using the average corrosion quantity calculating the time reliability index as well [6] . Yuan Zexi and others obtain multi-groups of corrosion of steel by five kinds of accelerated corrosion method (acid soil, salt, salt, acid atmosphere and wet and heat cycle), the influence of corrosion degree on the mechanical properties such as Steel yield strength, ultimate strength, elongation are analyzed by the mechanical property test of the Corrosion specimens, the results showed that the elongation decline in the power relations, yield strength and ultimate strength linearly decrease [7] . Domestic scholars generally agree that the steel structure resistance deterioration is mainly the corrosion, as it makes the structure of the stress area decrease. For the steel itself, as long time run, the change of the chemical composition and mechanical index is no specific test analysis, therefore, in this article, through the sample analysis of hydraulic steel gate which is operating on more than 30 years, it shows that the changes in the chemical com-position and the mechanics index of the steel structure material after a long time run. 
A. Corrosion Surface Observation
The appearance morphology of rusted panel under the sem is shown in Figure 3 . As can be seen, its surface is full of rust, the Corrosion products into blocks, through the analysis of the energy spectrum, the number of oxygen percentage is 61.33%, the number of iron atoms percentage is 38.67%, the ratio is close to 3:2, it can be judged, after years of corrosion, The final corrosion product of the steel gate is Fe2O3. The corroded surface can be seen from Figure 3 , the Fe2O3 piles up together, and there are some cracks on the surface. So the bear (pressure) pulling force is small, therefore, with the increase of corrosion, the rust layer of the hydraulic steel gate member will also increase. The thickness of the steel matrix gradually decreases, under the condition of the same tension, which inevitably leads to increased stress. The total led to the decrease of the gate structure resistance.
B. Chemical Compositions
To show the change of its chemical composition, the experimental results should be compared with the specification and the steel production level of the day because of the experiment obtained in 1980s. Yuan Zexi and others analyzed Anshan iron and Wuhan iron production, and obtained the statistics of the steel in the various chemical elements, this represented the technology level of domestic steel production at that time. In this paper, to measure the chemical composition of the steel, the chemical composition of two points on the experimental steel is analyzed; at the same time, by calculating the average of two test result, the percentage of chemical elements is obtained, according to this, the chemical composition change of the steel which is operating on a long time is analyzed. The results are shown in Table I . Through the above analysis, the chemical compositions of steel sample still meet the requirements of the chemical composition of carbon structural steel based on the standard of GB/T700-1988, at the same time, the chemical elements content in the steel which are produced in Wisco and Anshan are compared and analyzed. In addition to the C within 2.18% (Wisco), 3.98% (Anshan), Si within 11.25% (Wisco), 11.60% (Anshan), Mn is 6.36% (Wisco), 3.84% (Anshan), the remaining elements are less than 1%. The reason for this phenomenon is that the steel used in the different regions is different, that lead to some deviations of the chemical elements of steel. As the result shown, with the long time running, the chemical compositions of steel are almost no changing.
C. Mechanical Properties
According to specifications (GBT228-2002) "standard of tensile experiment" [8] , the Corroded steel plate is processed into twelve standard tensile specimens; then makes these specimens divided into three groups for tensile experiment. The result is shown in Figure 4 . 
